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This invention relates to the treatment of
nitrocellulose, being more particilarly con-
cerned with its conversion into a solution of
& type which may be used for various pur-
poses i the arts, and which is dispersible in
water. It further relates to the production
of agueous dispersions of nitrocellulose and
their use in the arts.

‘We have discovered that nitrocellulose
may be converted into a solution into which
water may be incorporated without precipi-
tating nitrocellulose and that when a hy-
drophilic colloid is incorporated into the solu-
tion and water gradually manipulated there-
into, a change of phase takes place and the
nitrocellulose becomes dispersed in the acque-
ous medium. Various organic liquids may
be employed to dissolve nitrocellulose, but
we have found that there are certain water-
insoluble organic solvents for nitrocellulose,
such as Woog creosote and hexahydrophenyl
acetic acid (commercially known as hexalin
acetate), which are particularly suitable, as
they yield nitrocellulose solutions into which
a comparatively large quantity of water may
be incorporated, for instance an amount nec-
essary to cause inversion to the water phase,

* without precipitating the nitrocellulose. On
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the other hand, some nitrocellulose solvents
are unsuitable, as they yield solutions into
which little, if any, water may be incorpo-
rated. When working with dilute nitrocel-
lulose solutions of this latter type, it was
found that with the addition of only a few

_drops of water, a pronounced precipitation

of cellulose nitrate occurred where the water
struck the solution. When working with
more concentrated nitrocellulose solutions of
this latter type, say of gel-like consistency,
when water is added, there may not be the
same readiness to precipitate nitrocellulose
as in the case of dilute solutions, but the
nitrocellulose gel apparently does not permit
the incorporation of water, addition of the
water into the gel and mixing merely result-
ing in a crumbling of the mass and the pres-
ence of water in free condition.

We have further found that wood creosote

- is particularly suitable for use in carrjing
cut the process of the present invention, as’
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it is not only capable of dissolving a com-
paratively large amount of nitrocellulose,
but constitutes an excellent solvent for bodies
such as camphor or cellulose acetate with
which it may be desired to compound the
nitrocellulose.

depending upon the consistency of the solu-
tion desired. If a nitrocellulose solution or
nitrocellulose compounding solution suitable
for impregnating or coating purposes is de-
sired, a comparatively large amount of wood
creosote may be employed, but if the solu-
tion is to be subsequently dispersed in water,

"wood creosote may be used 1n amount only

sufficient to dissolve the nitrocellulose or
nitrocellulose compound and result in & solu-
tion of a gel-like consistency.

Various hydroghilic colloids may be used
in effecting the dispersion of the dissolved
nitrocellulose, such as the soluble caseinates,
saponin, or the like, but when it is desired to

roduce dispersions suitable for the manu-
acture of transparent or translucent films,
we prefer to use colloids such as gum traga-

canth, gum acacia, and gelatine, since after

the removal of . water and solvent from the
films, they are not opaque. -

The process of the present invention may
best be appreciated %y citing certain ex-
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The amount of wood creo- -
_sote employed for this purpose may vary,
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amples of procedure such as the following.: -

In all these examples, an excess of solvent
was used in order to produce a liquid solu-
tion of nitrocellulose rather than one of gel-
like consistency, as this permitted easy han-

85

dling in the laboratory and the use of a .

portable electric mixer to effect an intimate
admixture between the various materials.

Example 1

~ Ten parts by weight of nitrocellulose in

the form of low viscosity nitrocotton was

added with stirring to 50 parts of hexalin
acetate, the mizture being heated to about

80° C. to facilitate conversion into 2 homo-
geneous liquid solution. To the solution was
then added 10 parts of a 10% aqueous

tragacanth solution which was prepared by
soaking the hard, horn-like raw gum in water,
for about twenty-four hours, and then heat-
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ing to effect its solution. The 10% solution
of gum tragacanth was a semi-solid. paste
and was readily disseminated throughout the
cellulose nitrate solution to produce a homo-
geneous composition. Water was then
gradually added and mixed into the solution,
the solution taking up or absorbing the water
substantially without precipitation of nitro-
cellulose until about 150 parts had been add-
ed, whereupon a change of phase occurred
and the nitrocellulose solution became
dispersed as fine, discrete particles in ‘the
aqueous medium. The dispersion was of a
paste-like consistency, and when spread as
a thin layer on glass and then dried, resulted
in a continuous, translucent film..

Example 2

Ten parts by weight of nitrocellulose of the
type used in the preceding example was
added, with stirring, to 50 parts of wood
creosote of the refined or water-white variety,
the mixture being heated to facilitate the pro-
duction of a homogeneous liquid solution.
Ten parts of a 10% aqueous gum tragacantl
solution was then stirred into the nitrocellu-
lose solution and after 2 homogeneous com-
position was produced, water was added
gradually at room temperature, with stirring,
until a change of phase occurred and the
nitrocellulose solution became dispersed as
minute particles in the aqueous medium.
The resulting dispersion had substantially

_the same characteristics as that of the pre-

ceding example.
Example 3

Five parts by weight of cellulose nitrate
and- 5 parts of cellulose acetate were added,
with stirring, to 50 parts of wood creosote of
refined or water-white variety, the miixture
being heated to facilitate the production of
a homogeneous solution. Ten parts of 2 10%
aqueous gum tragacanth solution was then
stirred into the mixed cellulose acetate and
cellulose nitrate solution until a homogene-
ous composition resulted, whereupon water
was gradually added, with stirring, until a
change of phase occurred and the mixed
cellulose acetate and cellulose nitrate solu-
tion became dispersed as minute particles in
the aqueous medium. The resulting. dis-
persion possessed substantially the same char-
acteristics as those resulting in the previous
examples. '

If desired, the nitrocellulose may. be com-
pounded vith materials other than cellulose
acetate, which are soluble in wood creosote,
by dissolving the nitrocellulose along with
such materials in the wood creosote. For in-
stance, nitrocellulose, together with camphor,

may be dissolved in wood cieosote, and the

solution used for various purposes in the
arts, as for example in the 1mpregnation of
fibrous sheet material such as papers, felts,

‘hexalin acetate or wood creosote,
~with colloids of the type of gum tragacanth,
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and fabrics, the impregnated product being
used for such purposes
ture of shoe stiffeners, or, if desired, the wood
creosote solution of mnitrocellulose and cam-
phor may be dispersed in water as described
in the examples. The use of solvents such as
together

gum acacia, and gelatine, makes possible the
production” of transparent or translucent
films. An aqueous dispersion of cellulose
nitrate or cellulose nitrate compounded with
cellulose acctate, camphor, pigments, fillers,
and the like, may be used for various pur-
poses in the arts. If desired, the .dispersion
may be mixed or compounded with pigments,
fillers, water-soluble bodies such as dyes, or
other materials, water-dispersed bodies such
as latex, artificial dispersions of rubber, or
dispersed asphalt. It may be incorporated
into fibrous material such as cellulose and/ox
asbestos pulp in the beater engine, and the
dispersed material coagulated on the fibers
by the addition of a
as alum, before running off on a paper ma-
chine. It may be mixed with fibrous material
such as cellulose and/or asbestos pulp, and
rolled out into sheet material or moulded
under heat and pressure, if desired, into
articles, the cellulose nitrate or cellulose
nitrate compound serving to bind the fibers
together and to waterproof the product. Or

it may be mixed with fillers such as wood flour

or kieselguhr, to produce a plastic composi-
tion suitable for moulding.

One of the important advantages of the
process hereinbefore described is that it is
possible to produce aqueous dispersons of
nitrocellulose or nitrocellulose compounds
having a minimum water content, as the
water necessary to effect dispersion may be
regulated in amount so that little, if any, in
excess of that necessary to constitute the

" nitrocellulose or nitrocellulose compound the

disperse phase of the composition may be
present. Heretofore, in producing aqueous
dispersions of nitrocellulose, it has been the
practice to add the nitrocellulose solution
with vigorous agitation to a comparatively
large body of water containing a colloid, the
water being present in large eXcess over that
necessary to constitute 1t the continuous
phase of the dispersion. Our process de-
parts materially from such practice, as we
incorporate the hydrophilic colloid into the
nitrocellulose solution and then gradually
work water into the solution containing the
colloid until the water constitutes the con-
tinuous phase and the nitrocellulose solution
the disperse phase, such procedure enabling
us to control or regulate carefully the amount
of water present in the finished dispersion,
whereupon, if desired, the dispersion may be
diluted to any desired consistency. _

Having thus described the process of our

as in the manufac-
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suitable electrolyte such
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invention, the compbsitions resulting there-
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which these may be put, it should be obvious
to those skilled in the art that various changes
and modifications might be resorted to with-
out departing from the spirit or scope of in-
vention as defined in the appended claims.

We claim:

1. A process which comprises dissolving
nitrocellulose with a solvent capable of form-
ing a solution into which water may be in-
corporated without precipitating nitrocellu-
lose, incorporating a hydrophilic colloid into
the solution, and gradually manipulating
water thereinto until a change of phase takes
place and the nitrocellulose soﬁtion dis-
perses as minute particles in the aqueous
medium,

2. A process which comprises dissolving
nitrocellulose in wood creosote, incorporat-

. ing a hydrophilic colloid into the solution,
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and gradually manipulating water thereinto
until a change of phase takes place and the
nitrocellulose solution disperses as minute
particles in the aqueous medium.

8. A process of dispersing nitrocellulose in
water, which comprises dissolving the nitro-
cellulose, incorporating a hydrophilic colloid
into the solution, and gradually adding water
to and mixing 1t with the solution until a
change of phase takes place and the nitrocel-
lulose disperses in the aqueous medium.

In testimony whereof we have affixed our-
signatures. o

WILLIAM BEACH PRATT.
RALPH T. HALSTEAD,



